Sustained damage to energy metabolism of brain regions after microsphere embolism in rats.
Information on sustained damage to cerebral function and metabolism after cerebral ischemia is useful for prophylaxis and therapeutics of cerebral infarction. The purpose of the present study was to induce sustained damage to brain regions after cerebral ischemia in experimental animals. For this purpose, we examined animal behavior and cerebral energy metabolism following microsphere embolism in rats. We injected 900 microspheres (48 microns in diameter) into the right internal carotid artery of 110 rats and determined the time course of changes in the rats' behavior and the energy metabolism of the cortex, striatum, and hippocampus of both hemispheres. We injected the same volume of vehicle, without microspheres, into 28 sham-operated rats; there were 14 nonoperated control rats. Peak increase in lactate content and decrease in adenosine triphosphate and creatine phosphate of these brain regions of the right hemisphere were seen on the first day after microsphere embolism, whereas peak increases in glucose and glycogen contents of these regions were observed on the third day. Most of the metabolic alterations in all these regions continued for up to 28 days after operation, although they recovered toward control levels with time after the operation. The extent and trend of metabolite changes of the right hemisphere after microsphere embolism were similar in the three brain regions. In the left hemisphere, similar metabolic changes were observed, but to a lesser degree. The time course of changes in behavioral scores following microsphere embolism revealed marked stroke-like symptoms on the first day and relatively rapid disappearance of the symptoms with time after embolism. Microsphere embolism is capable of inducing widespread, sustained damage to energy metabolism of brain regions.